Two field experiments were carried out at Wady Elnatron, El-Behera Governorate, "Wady Elnatron located in the west desert near the Delta about 90 kilometers north west of Cairo", during 2008 and 2009 seasons to study the effect of irrigation water amounts and nitrogen rates on maize yield and the net return from these treatments under drip irrigation system. Split plot design was used with four replicates. The main plots were assigned by four irrigation water amounts (100 %, 90 %, 80 % and 70 %) of evapotranspiration (ETc). The sub-plots were randomly assigned by four nitrogen rates (zero, 50, 100 and 150 kg N fed.
INTRODUCTION
Maize (Zea maize L.) is considered as one of the most important cereal crops in Egypt for its wide use in human and livestock feeding and industrial aspects. It ranks the second crop after wheat where it grows in the summer season. Total annual area cultivated with maize varieties was estimated 1.5-2.0 million feddans. Total national production of maize is about 5.43 million tons, while the demand is for at least 7.0 million tons (El-Atawy and Eid, 2010) . This reflects the size of the problem and efforts that needed to increase maize production. This can be achieved by breeding high yielding varieties and by the application of improved agro-techniques.
Water resources in Egypt are limited. So, saving water is a vital demand to face the water gab problem. Crop water management and its yield in different environments are very important concern in irrigation planning and maximizing grain yield. Drip irrigation is a highly efficient means of delivering water uniformly to crops because of the high cost of installing and maintaining a drip system beside its suitability to some soil properties than the others. It has been used primarily in areas of relatively high water costs where irrigation efficiency is an important economic consideration. Corn is one of the most efficient field crops in producing higher dry matter per unit quantity of water (Viswanatha et al., 2002) . Corn cultivation requires large quantities of water seasonally to obtain a large crop (Ayotamuno et al., (2007) reported that the maximum plant height and the other maize yield components increased with increasing irrigation water. Abdel-Hafez et al., (2008) reported that the highest values of grain yield were obtained with irrigation at 1.3 ETc as compared to 1 and 0.7 ETc.
Nitrogen is considered as one of major nutrients required by the plants for growth, development and yield. Abdel-Mawly and Zanouny (2005) reported that N and K fertilizer applications had significant effect on yield of Zea maize. Ma and Subedi (2005) found a positive effect of all N treatment over the control regarding yield in Zea maize. Wajid et al., (2007) reported that an increase in nitrogen application resulted in maximum stem length, 100-grain weight and grain yield of Zea maize.
The excessive use of nitrogen fertilizers represents the major cost of crop production and creates pollution of agroecosystem. Therefore many investigators have given more attention to the quantitative expression of the response of crops to fertilizer application based on changes in cultural practices. This would then enable us to calculate the optimum rate of fertilizer application on which is of economical importance. The expected yield when this optimum rate is applied and the obtainable yield at specified rate of fertilizer application can also be predicted Thabet and Balba (1994) , El Shebiny and Badr, (1998), Atia (2005) , Atia et al. (2007) and Atia et al. (2009) were used the polynomial quadratic equations to calculate the net return from optimum rates of nitrogen applied and the contribution of soil and fertilizer nutrients to the yield.
The objectives of the present study were to assess the influence of nitrogen rates on corn yield under different irrigation water amounts and the net return from these treatments.
MATERIALS AND METHODS
Two field experiments were carried out at Wadi Elnatron (30° 25' N latitude and 30° 20' E longitude), El-Behera Governorate, during 2008 and 2009 seasons to study the effect of irrigation water amounts and nitrogen rates on maize yield and the net return from these treatments .The experimental field was fertilized by 10 m 3 of chicken manure and 15 kg P 2 O 5 as superphosphate under maize rows throw soil preparation. Surface drip irrigation system which used was consisted of polyethylene pipes of 16 mm diameter as laterals with dripper of 4 L/h at 50 cm apart. The laterals were located 75cm apart, one lateral for each plants row. Irrigation water was filtered through gravel filters and refiltered through screen filters. The EC of irrigation water was 1.1dSm -1 . Some physical and chemical properties of the experimental soils were determined according to the methods described by Page et al. (1984) and presented in Table 1 . Split plot design was used with four replicates. The main plots were assigned by four irrigation water amounts (100 %, 90 %, 80 % and 70 %) of crop evapotranspiration (ETc). The sub-plots were randomly assigned by four nitrogen rats (0 (N 0 ), 50 (N 1 ), 100 (N 2 ) and 150 (N 3 ) kg N fed.
-1 ) as ammonium nitrate (33.5 N %) through the irrigation water using venture injection in six equals doses. The first dose added after thinning while the later doses were applied on weekly bases.
Maize seeds (Zea maize cv.Single Hybrid 30 K8) were manually planted in one row in dry soil on 25 and 20 of June in the first and second seasons respectively. The distance between hills was 25 cm and one plant/hill was left after 3 weeks from planting. All field practice was done as usually recommended for cultivation .Harvesting was done after 120 days from planting. Central area of 45 m 2 in each plot was kept for determining maize yield to eliminate any border effect.
The amount of water applied at each irrigation was measured by flow meter and calculated according to Keller and Karmeli (1974) .The obtained data were statistically analyzed according to Snedecor and Cochran (1980) .Combined analysis conducted for the data of the two growing seasons according to Cochran and Cox (1957) .
Quantitative analysis
The quadratic polynomial equation has been used to describe the maize yield response to nitrogen rates, its general form is:
Where, the term, (Y) is the yield corresponding to nutrient rates X i . The term B 0 is the intercept, and B 1 and B 2 are the linear and quadratic coefficients, respectively. The constants B 0 , B 1 and B 2 were calculated using the least squares method.
The maximum addition of fertilizer (X m ), the maximum yield (Y m ), the optimum rate of fertilizer (X opt ), the optimum yield (Y opt ), The efficiencies of N rates (N 0 , N 1 , N 2 , and N 3 ) (eX), the average of efficiency ( X e ) of the fertilizer application rate (X) along the range from X= 0 to X= i, the efficiency of fertilizer at optimum rate (eX opt ), the relative efficiency ( EX ) , the efficiency of soil nitrogen (eX s ) and the soil nitrogen content (X s ) can be calculated from the following equations, respectively. 
RESULTS AND DISCUSSION
In the present study, maize yields were increased successively and significantly with N increments. The polynomial quadratic equations were established to express the maize response to N application are presented in Table 2 The experimental and calculated maize yields values obtained from the polynomial equations 1-4 are presented in Table 3 . The calculated yields closely approximate experimental yield as shown from the values of standard error (SE) of estimates and determination coefficient (R 2 ). The chi square test showed that the calculated yield values from each equation do not significantly differ from the experimental values for each treatment (Table 3) . 
Maximum and optimum N rates:
The values of maximum and optimum N rates for each treatment were calculated and presented in Table 4 . The maximum and optimum N rates (Xm and X opt ) are the values of fertilizer required to give the maximum and optimum yields (Y m and Y opt ) .The maximum N rates (X m ) increased from 3.10 unit N fed.
-1 to 3.73 unit N fed.
-1 as irrigation water amounts decreased from 100 % of ETc to 70 % of ETc as the mean of the two seasons. The values of the optimum N rates (X opt ) also show the same trend, where it increased from 2.5 unit N fed.
-1 to 2.91 unit N fed.
-1 as irrigation water amounts decreased from 100 % of ETc to 70 % of ETc as the mean of the two seasons . On the other hand, the values of X opt were less than the values of X m whereas the X opt were calculated by differentiating (y) in the polynomial equations from 1-4 with regard to X (dy/dx) and equating with the ratio (Pr) of the price of fertilizer unit and the price of maize unit (ton). The increase of X m and X opt added may be attributed to two seasons. The first is the effect of irrigation water amounts on decomposition of chicken manure, where the soil nitrogen (X s ) decreased from 2.752 N unit fed.
-1 to 2.341 N unit fed.
-1 (Table 2 ). The second is the decrease of fertilizer efficiency at optimum rate (eXopt) where it decreased from 0.465 ton unit -1 fed.
-1 to 0.414 ton unit -1 fed.
-1 as irrigation water amounts decreased from 100 % of ETc to 70 % of ETc (Table 5) . These results are in agreement with those obtained by Atia, et al. (2010) 
Maximum and optimum yields:
Data presented in Table 4 show that the Y m decreased as irrigation water amounts decreased from 100 % of ETc to 70 % of Etc, where Y m decreased from 4.307 ton fed. ) was obtained when 100 % of ETc was used. The decrease of Y m was more than 22 % as 70 % of ETc used. This difference between 100 % of ETc and 70 % of ETc values reflect the importance of irrigation water amounts to plant growth and nutrients uptake. These results are encouraged by those reported by Ahmet et al. (2006 ), Bao Zhong et al.(2006 and Ayotamuno et al.(2007) .
The values of Y opt were less than the values of Y m , where the values of Y opt were obtained by substitution of "X" by corresponding values of X opt in equations 1-4 found in Table 3 . The values of Y opt show the same trend of Y m, where it decreased from 4.263 ton fed.
-1 to 3.295 ton fed.
-1 as ETc decreased from 100 % ETc to 70 % of ETc (Table 4 ).
The returns from applied optimum N rates
The returns from applied optimum N rates are found in Table 4 . The total values of the yield from 6394.5 L.E.fed.
-1 to 4942.5 L.E.fed.
-1 by decreasing irrigation water amounts from 100 % of ETc to 70 % of ETc. This decrease was more than 22.7 % of the returns from applied optimum N rates as 100 % of ETc used. Table 4 also show the returns of N fertilizer and the returns per each Egyptian pound (L.E) spent for each of the applied optimum rate of N fertilizer. The highest value of L.E/ 1 L.E was 2.101 when 100% of ETc applied and the lowest one was 1.761 as 70 % of ETc used .On contrast the fertilizer / control ratio increased as ETc decreased from 100 % of ETc to 70 % of ETc (Table 4 ). This means that the loses of fertilizer increase as irrigation water amounts decreases and the utilization of fertilizer decreases this may be to the limited root distribution which reflect less root surface. These results are in agreement with those obtained by El-Hady and Wanas (2006) and El-Atawy (2007) .
Efficiencies of nitrogen fertilizer and soil nitrogen:
The efficiencies of N rates (N 0 , N 1 , N 2 and N 3 ), the average efficiencies ( X e ) the relative efficiency EX, the efficiency of soil nitrogen (eXs) and, the efficiency of optimum N rate (eX opt ) are presented in Table 5 . The efficiencies of N rates (eX) decreased as N rates increased from N 0 to N 3 under the different irrigation water amounts (ETc) used. It can be stated that the eX values change from a maximum at the beginning at N 0 and decrease till it reach zero at the maximum yield and turn to negative at further increments. The values of eX decreased from 0.780 ton unit -1 fed.
-1 to 0.528, 0.276 and 0.024 ton unit -1 fed.
-1 as N rates increased from N 0 to N 1 , N 2 and N 3 respectively as 100% of ETc used. The values of EX, eX opt and eXs decreased as irrigation water amounts decreased from 100% of ETc to 90 %, 80 % and 70 % of ETc respectively. The values of EX increased from 0.147 to 0.149 ton unit -1 fed.
-1 , and decreased to 0.118 and 0.111 ton unit -1 fed.
-1 as irrigation water amounts decreased from 100% of ETc to 90 %, 80 % and 70 % of ETc respectively It is clearly from above mentioned results that the different efficiencies of fertilizer (Table 5 ) decreased as irrigation water amounts decreased .These results reflect the effect of irrigation water amount on plant growth where the increase of it increase the surface area per unit root length and enhanced root hair branching with an eventual increase in the uptake of nutrients from the soil and vice versa. The results are in agreement with those obtained by Thabet and Balba (1994) , Atia (2005) , Atia, et al. (2007) and Atia, et al. (2009) who stated that the efficiency of nitrogen fertilizer had decreased with increasing levels of N fertilizer 
Contribution of soil and fertilizer N to yield:
In fact, the roots absorb the plant needs of N from two available sources of N, the soil source and the fertilizer source. Accordingly, the contribution of the soil source in yield would be equal to The results are presented in Table 6 show that the contribution of N fertilizer increased as N rates increased from N 0 to N 1 , N 2 and N 3 with the different irrigation water amounts. For example the values with 100 % ETc increased from 0.0 to 1.002, 1.749, and 2.247 ton fed.
-1 respectively. On contrast, the contribution of soil N decreased as N rates increased from N 0 to N 1 , N 2 and N 3 , respectively. Other irrigation water amounts take the same trend (Table 6 ). Thabet and Balba (1994) obtained similar results, where they stated that the contribution of N fertilizer to the wheat grain yields increased with the increase of fertilizer N application under different levels of tillage and the contribution of soil N to the wheat grain yields decreased with the increase in the fertilizer N application under different levels of tillage Data presented in Table 7 show that the contribution fraction of N fertilizer increased as N rates increased where it increased from 0.00 to 0.267, 0.421 and 0.522 as N fertilizer increased from N 0 to N 1 , N 2 and N 3 as 100% of Etc used .The other irrigation water amounts (90 % ETc, 80 % ETc and 70 % ETc) gave the same trend .The contribution fraction of soil N deceased with increasing N rates. The values of contribution fraction of soil N decreased from 1.0 to 0.733, 0.579 and 0.478 as N rates increased from N 0 to N 1 , N 2 and N 3 , respectively with 100 % ETc. The same trend observed as other irrigation water amounts used. 
CONCLUSION
It could be concluded that the daily irrigation with 100% of Etc and fertilization with 155 kg N per feddan for high maize yield and fertilization with 136 kg N per feddan for best net return in sandy loam soils of Wady Elnatron region, Egypt and the similar conditions.
